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Logic Diagram 

Operating M ode Table 

Controls 

E1 E2 51 

H X X 

X H X 

L L L 
L L H 

L L L 
L L H 

*Stores data present before E went HIGH 
H = HIGH Voltaga Level 
L = LOW Voltaga Level 
X = Don't Cara 

5o 

X 

X 

L 
L 

H 
H 

Outpuls 

On 

Latched'' 
Latched'' 

Dox 

Dox + D1x 

L 

D1x 

2 

E 

CD 

TL/F/10147-5 

Truth Table 
In puls Outpuls 

MR E1 E2 51 5o D1x Dox ~X Ox 

H X X X X X X H L 
L L L H H H X L H 
L L L H H L X H L 
L L L L L X H L H 

L L L L L X L H L 
L L L L H X X H L 
L L L H L H X L H 
L L L H L X H L H 

L L L H L L L H L 
L H X X X X X Latched'' 
L X H X X X X Latched'' 
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Absolute Maximum Ratings Recommended Operating 
Above which the usefullife may be impaired. (Note 1) Conditions 
lf Mllltary/Aerospace speclfled devlces are requlred, 

Casc Temperatu re (T c) 
please eontael t he National Semiconductor Sal es Commercial ooc to +Bsac 
Offlce/Distrlbutors for avallablllty and speclflcatlons. 

Industrial -4ooc to + ssac 
Storage Temperatu re (T STG) -65"C to+ 150"C Military ssoc to + 125QC 
Maximum Junction Temperaturo (TJ) Supply Voltage (VEE) 5.7Vto 4.2V 

Ceramie + 17S'C 
Plastic + 150''C 

VEE Pin Potcntial to Ground Pin -7.0V to +O.SV 

lnput Voltago (OC) VEE to +O.SV 

Outpul Gurrent (OC Outpul HIGH) -50 mA 

ESD (Note 2) ?:2000V 
Note 1: 1\bsolute maximum ratings are thooe values bevond which the de-
vice may he damagM nr hav.o its u~eful life impaired Fu~ctio~al operatlon 
under these conditions is not implied 

Note 2: ESD testing conforms to MIL-STD-BB8, Method 8015. 

Commercial Version 

DC Electrical Characteristics 
VEE- 4.2Vto 5.7V, Vrx, - VccA- GND, Te- O"G to +85"G (Note 3) 

Symbol Parameter Mln Typ Max Unlts Condltlons 

V oH Outpul HIGH Voltago -1025 -955 -870 m V V;N- V;H (Max) Loading with 

VoL Outpul LOW Voltage 1830 1705 1620 m V or V;L (Min) 50n to -2.ov 

VoHC Outpul HIGH Voltago -1035 m V V;N- V;H (Min) Loading with 

VoLC Outpul LOW Voltage 1610 m V or V;L (Max) 50n to -2.ov 

v," lnput HIGH Voltago 
-1165 -870 m V 

Guarantcod HIGH Signal 
for ALL lnputs 

v,, lnput LOW Voltage 
1830 1475 m V Guaranteed LOW Signal 

for ALL lnputs 

,,, lnput LOW Gurrent 0.50 l" A V;N - V;L Minl 

''" lnput HIGH Gurrent 

So, St 220 

E~oE2 350 

Dna-Dnd 340 i" A V;N- V;H (Max) 

MR 430 

lEE Power Supply Gurrent 87 40 mA lnputs Open 

Not e 3: T he specified li milE represem t he 'worst case·· value for t he parameter. Si~ce these values normallv occur at the temperatur e extremes. additio~al ~oise 
immunity and guard handing can he achievM hy decrea~i~g !he allowahle system operating ranges Conditions for te~ting show~ in !he tahles are chosen to 
guarantee operatlon u~der 'worst case'" conditions. 
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Commercial Version iCoet;e"cdl 

DIP AC E lectrical Characteristics 
VEE- 4.2V to 5.7V, Vcc - VccA - GND 

Symbol Parameter 
Te= ooc Te= +25oc Te= +85oc 

Units Conditions 
Min Max Min Max Min Max 

lPLH Propagation Delay 

lPHL Dna-Dnd to Outpul 0.60 1.90 0.60 1.90 0.70 2.00 es 
(Transparent Modo) 

lPLH Propagation Delay 
Figures 1 and 2 

lPHL Sa. 81 to Outpul 1.00 2.60 1.00 2.60 1.20 2.70 es 
(Transparent Modo) 

lPLH Propagation Delay 
0.80 2.00 0.80 2.00 0.80 2.10 es 

lPHL E1. E2 to Outpul 

IPLH Propagation Delay 
0.80 2.30 0.80 2.30 0.80 2.30 es Figurcs 1 and 3 

IPHL MR to Output 

lTLH T ransition T i me 
0.60 1.40 0.60 1.40 0.60 1.40 Figures 1 and 2 

l THL 20%, to 80%, 80'% to 20'% 
es 

ts Setup Time 

Dna-Dnd 0.90 0.90 0.90 Figura 4 

Sa, 81 1.70 1.70 1.70 
es 

MR (Release Time) 1.50 1.50 1.50 Figure3 

t H Hold Timc 

Dna-Dnd 0.40 0.40 0.40 es Figure4 

"So, 81 0.00 0.00 0.00 

lpw(L) Pulsc Width LOW E1. E, 2.00 2.00 2.00 es Figurc2 

lpw(H) PulscWidth HIGH MR 2.00 2.00 2.00 es Figura 3 
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Commercial Version iCoottoucdl 

PCC and Cerpak AC E lectrical Characteristics 
VEE- 4.2Vto 5.7V, Vrx, - VccA - GND 

Te- O"C Te- +25"C Te- +85"C 
Symbol Parameter Units Conditions 

Min Max Min Max Min Max 

tPLH Propagation Delay 

lPHL Dna-Dnd to Outpul 0.60 1.70 0.60 1.70 0.70 1.80 " (Transparent Mode) 

tPLH Propagation Delay 
Figurcs 1 and 2 

tPHL So. S 1 to Output 1.00 2.40 1.00 2.40 1.20 2.50 " (Transparent Mode) 

tPLH Propagation Delay 
0.80 1.80 0.80 1.80 0.80 1.90 " tPHL E 1,E2 to0utput 

tPLH Propagation Dclay 
0.80 2.10 0.80 2.10 0.80 2.10 " Figures 1 and 3 

tPHL MR to Outpul 

lTLH Transition Time 
0.60 1.30 0.60 1.30 0.60 1.30 Figures 1 and 2 

tTHL 20°/Ć. to 80°/o, 80°/c to 20% " 
ts Setup Time 

Dna-Dnd 0.80 0.80 0.80 
Figure4 

So. 81 1.60 1.60 1.60 " 
MR (Rclcasc Timc) 1.40 1.40 1.40 Figure3 

l H Hold Time 

Dna-Dnd 0.30 0.30 0.30 
Figure4 

~o, s, -0.10 -0.10 -0.10 " 
tpw (L) Pulse Width LOW E1. E, 2.00 2.00 2.00 " Figure2 

tpw (H) Pulse Width HIGH MR 2.00 2.00 2.00 " Figure3 

tosHL Maximum Skew Common Edge 
PCC only 

Output-to-Outpul Varialian 330 330 330 P' 
Data to Outpul Path 

(Note 1) 

tosLH Maximum Skew Common Edge 
PCC only 

Output-to-Outpul Varialian 370 370 370 P' (Note 1) 
Data to Outpul Path 

tosT Maximum Skew Opposite Edge 
PCC only 

Output-to-Outpul Variation 370 370 370 P' (Note 1) 
Data to Outpul Path 

tps Maximum Skew 
PCC only 

Pin (Signal) T ransition Variation 270 270 270 P' 
Data to Outpul Path 

(Noto 1) 

Note 1: Oulpul-lo-Oulpul Skawis defined as lila absolulEI valua or lila differe~ce balween lhe aclual propagalion delay for any outpuls wilili~ lilasama packayed 
device. The specifications applv to anv outpuls switchi~g in t he same direction eilher HIGH to LOW (tos~LJ, or LOW to HIGH (losLHJ, or in opposite directions both 
HL and LH (losT) Paramelars loST and lps yuaranlead by dasign 
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Industrial Version 

PCC DC E lectrical Characteristics 
VEE- 4.2V to 5.7V, Vcc- VccA- GND, Te- 40°C to +85°C (Note 1) 

Symbol Parameter 
Te- -4oac Te- OoCto +85oC 

Unlts Condltlons 
Min Max Min Max 

V oH Outpul HIGH Voltago -1085 -870 -1025 -870 m V VIN = VIH (Maxl Loading with 

VoL Outpul LOW Voltage -1830 -1575 -1830 -1620 m V orVIL (Min) 50H to 2.0V 

VoHC Outpul HIGH Voltage -1095 -1035 m V VIN = VIH (Min) Loading with 

VoLC Outpul LOW Voltage 1565 1610 m V or V1L (Max) son to 2.0V 

v," l n p ut HIGH Voltage 
1170 870 1165 870 m V Guaranteed HIGH Signal 

for ALL In puls 

VIL lnput LOW Voltago 
-1830 -1480 1830 1475 m V Guarantccd LOW Signal 

for ALL In puls 

'" l n p ut LOW Gurrent 0.50 0.50 ·"A VIN - VIL (Min) 

''" l n p ut HIGH Gurrent 

Sa. 81 300 220 

E1.E2 350 350 
·"A VIN - VIH (Maxl 

Dna-Dnd 340 340 
MR 430 430 

lEE Powcr Supply Gurrent -87 -40 -87 -40 mA lnputs Open 

N ole 1: The sper.ified limits represent t he "worst r.ase" value for !he parameter Sin r. e these value:; normally or.r.ur at t he temperature extreme:;, additional noise 
immunitv a~d guard ba~di~g ca~ be achieved by decreasing the allowable system operati~g ranges. Conditions for testi~g shown i~ the labie:; are chose~ to 
guarantee operatlon under "worst case" co~ditions 

PCC AC E lectrical Characteristics 
VEE = -4.2V to -5.7V. Vcc = VccA = GND 

Te- -40"C Te- +25°C Te- +asoc 
Symbol Parameter Unlts Condltlons 

Min Max Min Max Min Max 

tPLH Propagation Dclay 

lPHL Dna-Dnd to Outpul 0.60 1.70 0.60 1.70 0.70 1.80 " (Transparent Modc) 

tPLH Propagation Dclay 
Figures 1 and 2 

lPHL So. 81 to Outpul 1.00 2.40 1.00 2.40 1.20 2.50 " (Transparent Mode) 

tPLH Propagation Delay 
0.80 1.80 0.80 1.80 0.80 1.90 " tPHL E1. E2 to Output 

tPLH Propagation Delay 
0.80 2.10 0.80 2.10 0.80 2.10 " Figures 1 and 3 

tPHL MR to Output 

tTLH T ransition T i me 
0.40 1.90 0.60 1.30 0.60 1.30 Figurcs 1 and 2 

tTHL 20% to 80°/Ć., 80% to 20% " 
ts Setup Time 

Dna-Dnd 0.90 0.80 0.80 
Figure4 

So. 81 2.40 1.60 1.60 " 
MR (Release Time) 1.50 1.40 1.40 Figurc3 

'" Hold Timc 

Dna-Dnd 0.40 0.30 0.30 
Figure4 

So. 81 0.00 -0.10 -0.10 " 
lpw (L) Pulsc Width LOW E1, E2 2.00 2.00 2.00 " Figurc2 

lpw (H) Pulse Width HIGH MR 2.00 2.00 2.00 " Figure3 
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Military Version 

DC Electrical Characteristics 
VEE- 4.2Vto 5.7V, Vrx, - VccA- GND, Te- ssoc to + 12soc 

Symbol Parameter Min Max Units Te Conditions Notes 

V oH Outpul HIGH Voltago -1025 -870 m V O"C to + 125"C 

-1085 -870 m V -ssoc VIN = VIH (Max) Loading with 
1 ,2,3 

VoL Outpul LOW Voltage -1830 -1620 m V O"C to + 125"C orVIL (Min) SOf!. to -2.0V 

-1830 -1555 m V -ssoc 

VoHC Outpul HIGH Voltage -1035 m V O"C to + 125"C 

-1085 m V -ssoc VIN = VIH (Min) Loading with 
1 ,2,3 

V me Outpul LOW Voltage -1610 m V O"C to + 125"C orVIL (Max) SOf!. to -2.0V 

-1555 m V -ssoc 

v,H lnput HIGH Voltage 
-1165 -870 m V 

-SS"C to Guaranteed HIGH Signal 
1,2.3,4 

+125"C for ALL lnputs 

VIL lnput LOW Voltago 
1830 1475 m V 

-ssac to Guarantccd LOW Signal 
1,2.3,4 

+125"C for ALL In puls 

'" lnput LOW Gurrent 
0.50 eA 

-ssoc to VEE = -4.2V 
1 ,2,3 + 125QC VIN = VIL (Min) 

''" lnput HIGH Gurrent 

'S'o.St 220 

E,.E2 350 ·"A OoG to + 125oG 

Dna-Dnd 340 
VEE = -5.7V MR 430 
v,N = v,H (Maxi 1,2.3 

So.St 320 

E1.E2 500 
·"A -55oG 

Dna-Dnd 490 

MR 630 

lEE Powcr Supply Gurrent -95 -32 mA -55°G to+ 125°G In puls Open 1,2.3 

Note 1: FiOOK 800 Se~es cold temperatum testing is peńormed hy temperatum sooking [lo guara~tee ju~ctio~ temperature e~uals 55'C). !he~ testing 
immediatelv without allowing tor !he junction temperature to stabilize due to heat dissipation atter power-up. This provides cold start" specs which ca~ be 
considemd a worst case condition at cold temperatures 

Note 2: Scree~ tested 100% o~ each device at -55'C. +25'C. and + 125°C Temp .. Suhgroups i. 2. 8. 7. a~d 8 

Note 3: Sampla laslad (lvlalhod 5005. Tabla 1) o~ aach lvlfy lol al 1 25°. 1 125°C. and 55'C Tamp Subyroups 1. 2 3.7.and8 

Note 4: Guaranlaad by applying spacifiad inpul condilion a~d lasliny Vo~/Vo 
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Military Version (Coot;oucdl 

AC Electrical Characteristics 
VEE- 4.2V to 5.7V, Vcc - VccA - GND 

Symbol Parameter 
Te- 55" C Te- +25"C Te- + 125"C 

Units Conditions Notes 
Min Max Min Max Min Max 

IPLH Propagation Delay 

lPHL Dna-Dnd to Outpul 0.40 2.30 0.50 2.20 0.50 2.60 " (Transparent M ode) 

IPLH Propagation Delay 
Figurcs 1 and 2 1,2.3 

IPHL 5 0 , S 1 to Output 0.60 3.00 0.80 2.70 0.80 3.20 " (Transparent M ode) 

IPLH Propagation Delay 
0.50 2.60 0.60 2.30 0.70 2.70 " IPHL E 1, E2 to Output 

tPLH Propagation Dclay 
0.60 2.80 0.70 2.60 0.70 2.90 " Figures 1 and 3 1,2.3 

tPHL MR to Outpul 

lTLH Transition Time 

t THL 20°/o to 80%. 80°/Ć. to 20°/Ć. 
0.40 1.90 0.40 1.90 0.40 1.90 " Figures 1 and 2 4 

ts Setup Time 

Dna-Dnd 0.90 0.90 0.90 Figure4 

Sa. 81 " 4 
2.40 2.40 2.40 

MR (Rclcasc Timc) 1.50 1.50 1.50 Figure3 

IH Hold Time 

Dna-Dnd 0.40 0.40 0.40 Figurc4 4 
S0, S1 0.00 0.00 0.00 " 

tpw (L) Pulse Width LOW E1. E, 2.00 2.00 2.00 " Figure2 4 

tpw (H) Pulse Width HIGH MR 2.00 2.00 2.00 " Figure3 4 

Note 1: FiOOK 300 Smies cold tempet"l'llum testi~g is pertormed hy tempet"l'llure soaking (to guarantee junr.tion temperature equals 55'C) then testi~g 
immediatelv without allowi~g for the ju~ctio~ temperature to stabilire due to heat dissipatio~ after power-up. This provides cold start"" specs which can be 
co~sidered a worst case co~ditio~ at r.old tempet"l'llures 

Note 2: Screen tested 100% oneach device at +25°C. Tempet"l'llure only Suhgroup A9 

Note 3: Sarnplelasled (Malhod 5005 Table i) onaach Mfy lot al l 25'. Subyroup A9. and al 1 i2S"C a~d 55'C Tam p. Sub!Jroups A i O & A 11 

Note 4: Notlaslad al l 25'C. l i25'C a~d ssoc Tamparalura (dasign characlerizalion dala) 
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Test Circuit 

SOi! 

so n 

50 U 

SOQ 

Notes: 

Vcc. VccA = +2V, VEE = -2.5V 
L 1 and L2 = equallength san impedance lines 
RT = 50!1 terminator interna! to scope 
Decoupling 0.1 f.LF from GND to Vcc and VEE 
Ali unused outputs are loaded with san to GND 
CL = Fixture and stray capacitance s: 3 pF 

Vcc 

FIGUR E 1. AC Test Circuit 
(Using Quad Cerpak) 

Pin numbers shown are for flatpak; for DIP see logic symbol 

Switching Waveforms 

,r-----------1 
l ' 

OUTPUT 

FIGUR E 2. Enable Timing 

9 

TL/F/10147-6 

0.7 ::t: 0.1 n s 

+1.05 V 

TL/F/10147-7 
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Switching Waveforms (Continued) 

RESET TIMING 

,. .. ___________________________ Jx---------------

TL/F/10147-8 

FIG URE 3. Reset Timing 

so.s, 50% 

'-------+0.31 V 

Notes: 

DATA 
t5 is the minimum time before the transition of the enable that information 
must be present at the data input. 

50% 

'----- + 0.31 V 
TL/F/10147-9 

FIG URE 4. Data Setup and Hold Times 

Ordering lnformation 

th i s the minimum time after t he transition of t he enable that information must 
remain unchanged at the data input. 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 

100355 D C OB 

D"'"ro Typo ;e~lo) =r-- T 1 L_ Sprol'"'ri'tioo 

--------------------'~ OB ~ Military grade device with environmental 
Package Code and burn-1n process1ng 

D ~ Ceramie DIP Package 
F ~ Ouad Cerpak Temperature Range 
P ~ Plastic DIP C ~ Commercial (OoC to + 85°C) 
Q ~ Plastic Leaded Chi p Carrier (PCC) l ~ Industrial ( -40°C to + 85°C) (PCC Only) 

M~ Military(-5SCto +125°C) 
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Physical Dimensions inches (millimeters) 

R 0.035-0.045 
[0.89-1. 14] 

o. 125-0.135 
[3, 18-3.43] 

o. 145-0.200 
[3,68-5,08] 

12 

24-Lead Ceramie Dual-ln-Line Package (D) 
NS Package Number J24E 

1.194-1.214 -------1 r= [30,33-30,84] 

24-Lead Plastic Dual-ln-Line Package (P) 
NS Package Number N24E 

12 

1\ 
90°-~00° 

V 

0.009-0,015 
[0.23-0.38] 

l 
0.390-0.410 

' [9.91-10.41] 

\_ 
/l 

[a:685J ~IN 
0.428 ~~:~i~ 
[10.87 ~;:~l 

N24E (REV A) 
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Physical Dimensions inches (millimeters) (Continued) 

MIN 
..o-0250TYP_".. TYP -...-0250TYP_".. 

(~OLDED BODY) m ~ ooro •~ --~~---- 0.007 TYP l 0.004 

PIN NO 1 

IOENT\ 

~~:~TYP-

24 19 
1 18 

+ 

6 13 
7 12 

_.li- 1>- -?·075 MAX 
8 PLCS - ~ - 0.050 ± 0.005 

TYP 

.._0.4~~PMAX-

GLAS S 

24-Lead Ceramie Fiatpak (F) 
NS Package Number W24C 

13 

0.050 
0.035 

0.085 MAX 

W24S(REV0) 
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